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The facile ionization of e-substituted bicyclo[4.l.O]hexanes k and the reluctance of the 

epimeric exo compounds 2 to behave similarlyl~* - served as one of the early triumphs of the pre- 

dictive powers of the orbital symmetry rules.3,4 In addition to the kinetic data, product studies 

revealed a sharp difference between & and 2 (and molecules related to them): whereas monocyclic 

allylic products were obtained from J, 2 often yielded unrearranged materials in which the 

integrity and stereochemistry of the three-membered ring were retained.lm4 

We became interested in learning if introduction of a double bond into 2 would provide a 

new symmetry-allowed ionization pathway. That is, as heterolysis of the C-X bond in 2 occurs, 

simultaneous cleavage of bonds a and b would constitute the retro Diels-Alder reaction of 

butadiene with cyclopropenium ion. Although no concerted cycloaddition of a cyclopropenium ion 

X 
H ., 

? 
- 

has been documented, the related aromatic compound cyclopropenone and its derivatives do give 

Diels-Alder and 1,3-dipolar additions with the appropriate reaction partners;' tropylium ion also 

undergoes what appear to be concerted, symmetry-allowed6 cycloadditions with dienes and trienes.' 

Furthermore, a Diels-Alder reaction of cyclopropenium ions with dienes has been proposed to ac- 

count for the reactivity of halocyc1opropenes.a To further entice a molecule to avail itself of 

this retro ionic cycloaddition, we decided to introduce an etheno bridge into 3; cleavage of 9 

would, then, produce two aromatic compounds. 

Numerous bicyclic and tricyclic materials related to 2 have been prepared,g but none 

undergoes the postulated conversion. The only reported compound of the q-type is dibenzo deriva- 
tive 2; treatment with AgOAc in refluxing acetic acid for prolonged periods gave no &cl and - 
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resulted in quantitative recovery of starting material.4bsd This intransigence toward ionization 

is one of the more striking confirmations of the orbital symmetry rules, but the failure of 2 to 

cleave might simply be a reflection of the rather meager increase in resonance energy for the 

formation of anthracene along with cyclopropenium ion and chloride. We now report the generation 

of @I3+ and the structures of its solvolyeis products in methanol. 

Reaction of 7-carbetholcycycloheptatriene 9 lo (75% of a mixture consisting of P and its 

R-shifted isomers) with maleic anhydride for two days at room temperature11s12 gave a 90% isolated 

yield of the known Diele-Alder adduct z; evidence for the exo orientation of the ester group is - 

the small coupling constant (t, J - 3Hz) of the adjacent carbinyl proton.13 Oxidative decarboxy- 

lation with bis(triphenylphosphine)dicarbonylnicke114 in diglyme at 270' afforded tricyclic ester 

313 in 24% yield; unreacted anhydride 2 was found in the residue from distillation. Saponifica- 

tion of i with NaCR in aqueous ethanol produced acid 2 l3 (70% isolated yield) which was treated 

with triethylamine and ethyl chloroformate; reaction of the unisolated mixed anhydride with 

NaN3 followed by thermolysis l5 of the resulting acid aside at 100' gave isocyanate Ail3 in 87% 

’ yield. Conversion into urea 2 I3 (satisfactory C,H,N analysis) with anhydrous RR3 (70% yield) 

followed by nitrosation15b with NaNO3 in acetic acid/acetic anhydride gave 47% of nitrosourea 

Treatment of nitrosourea J2 with Na2C03 in methanolgd*e*16 generated the desired diazonium 

ion i-N3+. A careful search for benzene in the reaction mixture failed to reveal the existence 

of the postulated ionic cycloaddition. Instead, a low yield of a difficult-to-separate 

mixture of three ethers in the ratio 90:5:5 was obtained. The major component, isolated by Pre- 
21 

parative glpc, was identified as tetracyclic ether 82 through analysis of its NhR and ir spectra 

and its conversion by diimide reduction into the known dihydro derivative.l' One of the minor 

components is formed in the injection port during glpc analysis'* and was 
22 

identified as en01 

ether 15 by comparison with a sample prepared from the known 13 7-cycloheptatrienylacetaldehyde; 

the other component IS, a 
P 
rimary product, 

to the related material'" 

might be the ether from apical attack on 42 (analogous 

produced from a, X = OTf or N23, but the minute amounts available 

prevented any complete characterization. 
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Thus, loss of Nq from $-N2+ occurs with simultaneous (or subsequent) participation of the 

double bond giving ion u, in equilibrium (or resonance) with 2; as such, its chemistry is 

analogous to that of triflate or diasonium ion &gc-f Our solvolysis data do not establish the 

structure of the carbonium ion intermediate, but NMR studies of the ion in SbFS/FSO$l" are 

consistent with its having the highly delocalized pyramidal structure Q.20 
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exo-6-Methoxytetracyclo[3.2.2.0 

84,Hgr 
2'4.03'7]non-8-ene (13): %I-NMR (CC1 ) 6 1.3-1.9 (m, 4, H2, 

H7); 2.2 (m, 1, Hl); 2.9-3.3 (m, 3.5 (m, 1, 
H6); 6.1 (t, 2, J = 4 Hz, H8, Hg). 

4, H5 and r&Z5 (singlet at46 3.0)); 

2-(7'-Cycloheptatrienyl)-1-methoxyethene (14): 'H-NMR (CC14) 6 2.1 (m, 1, H ,); 3.45 (s, 3, 
-q3); 
H,,); 

4.0 and 4.6 (m, 1, H2, z and E isomers); 5.1 (m, 2. Hl*, H6,); 
6.5 (m, 2, H3,, H4,). 

6.6 (m, 3, Hl, H2,, 


